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ÅWHAT IS THE SCIENTIFIC EVIDENCE REGARDING THE IMPACT OF CHRONIC 
STRESS ON BRAIN DEVELOPMENT IN THE FIRST FIVE YEARS? 
 
ÅWHAT IS THE DIFFERENCE BETWEEN SINGLE EVENT TRAUMA AND WHAT 

IS CALLED, VARIOUSLY, DEVELOPMENTAL TRAUMA, COMPLEX TRAUMA, 
CHRONIC TRAUMA, HIGH ACES I.E., GROWING UP WITH NEAR-CONSTANT 
STRESS 
 
ÅWHAT IS THE LONG-TERM IMPACT ON HEALTH AND LEARNING ON THESE 

CHILDREN? 
 
ÅHOW DO THESE CHILDREN SHOW UP IN THE CLASSROOM, AND WHAT IS 

THE ROLE OF SCHOOLS TO HELP? 



1. WHAT IS THE SCIENTIFIC EVIDENCE REGARDING THE IMPACT 
OF CHRONIC STRESS ON BRAIN DEVELOPMENT IN THE FIRST 
FIVE YEARS? 

 

 

Scientific advances are driving a paradigm shift in 
understanding how adverse experiences in childhood 

affect development, learning, health, and disease across 
the lifespan  



Neurodevelopment 

ÅBrain starts as single cell ς develops into ten billion organized cells 
ÅNeurogenesis (nerve growth). 

ÅMigration (nerve movement).  

ÅSynaptogenesis (nerve connections). 

ÅNeurochemical differentiation (chemical connections). 

 

 

 

 

 

 

 

 

ÅGenerally proceeds from lower to higher structuresτbrainstem to cortex 
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Neuron density over time 

Source: Corel, JL. The postnatal development of the human cerebral cortex. Cambridge, MA: Harvard University Press; 1975. 
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¢ƘŜ ōǊŀƛƴ ƻǊƎŀƴƛȊŜǎ ƛƴ ŀ άǳǎŜ ŘŜǇŜƴŘŜƴǘέ ŦŀǎƘƛƻƴ 
έǳǎŜ ƛǘ ƻǊ ƭƻǎŜ ƛǘέ 

. 
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The number and density of synaptic connections can 
change with activation or lack of activation 



Genes give us the range; what is expressed is 
due to environment  

. 
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The actual neural architecture of the brainτand the resulting 
functional capabilitiesτmirrors the nature, timing, and pattern of 
experience.  
 



There are windows of sensitivity and vulnerability 

. 
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True for nurturing environment and toxic stress 

. 

\  
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Å Brief increases in heart rate  
Å Mild elevations of stress  hormones  
Å Necessary aspect of healthy development that 

occurs in the context of healthy relationships  
 

ÅExamples:  

ÅDropping off at Kindergarten  
ÅLosing a soccer game  

ÅOvercoming fear of swimming  

 

ÅPossible consequences:   

Å Development of a sense of  mastery that is critical 

for  healthy development  

Positive Stress Response 
1 

1
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ÅMore prolonged activation of the 
stress response system  

 
ÅExamples:  

 
ÅBullying 
ÅDeath of a loved one 
ÅFrightening accident 

 
ÅPossible consequences:  

 

ÅRange from positive to harmful  
depending on relationships, the  
environment, prior experiences,  
and innate factors  
ÅStress responses could  disrupt 
brain architecture, but are buffered 
by supportive relationships . Brain 
recovers.  

 

Tolerable Stress Response 
2 
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Toxic Stress Response 
Prolonged activation of stress  

response systems in the absence of the 

buffering protection afforded by stable, 

responsive relationships 

 

Examples: 3 or more ACEs  

ÅPhysical or emotional abuse 

ÅChronic neglect 

ÅExposure to violence 

ÅExtreme poverty 

 

Possible consequences:   

Lifelong impacts on brain  architecture 

and other parts of  the bodyôs stress 

response  system that increase the risk 

of  stress-related physical and  mental 

illness later in life 
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A LITTLE STRESS IS GOOD 

ÅWE ARE SUPPOSED TO REACT WHEN A TIGER SHOWS 
UP 
ÅBodies designed to respond to stress 

ÅAdrenalin and cortisol help us run from the tiger or hide  

ÅThreat of short duration, then get safe 
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MOVE IN 
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Normative Danger Responses 
Autonomic Nervous Response System  

ÂFight 

ÂFlight 

ÂFreeze 

ÂFlock 

 

 



Impact of Toxic Stress 

Childhood Stress 

Chronic Flight or 
Fight 

Increased cortisol 

Changes in the Brain 
architecture  

Hyper-responsive 
stress response 

Decreased coping 



Impact of toxic stress on immune system 

ÅDeveloping system is chronically pressed into action 
ÅToo much cortisol suppresses immunity, increasing risk of infection 

ÅInflammatory response persists after it is no longer needed 
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        BRAIN IS NOT SUPPOSED TO BATHE IN CORTISOL 



Impact on the Brain 

ÅIf there is danger, the 
ñthinking ò brain shuts 
down, allowing the 
ñdoing ò brain to act  

 

ÅTraumatized children 
experience changes in 
brain structures, neuro -
chemistry & genetic 
expression  

 

ÅThinking brain is less 
developed; ñdoingò 
brain is overdeveloped  
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